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Abstract: The Integral Living Research (ILR) group approach derives from integral
theory, appreciative evidence-based design, and social impact practices. This approach
consists of a novel and collaborative design research method that melds the disciplines
of architecture, interior design, public health, and STEM (Science, Technology,
Engineering, and Math) fields into a synergistic whole that improves the capacity for
change. Lack of housing equity in America has spurred this group to develop solutions to
reduce housing-related stress and support enhanced well-being for urban families. The
Integral Living Research (ILR) group deploys generative and empirical design research
and has focused all efforts on the development and deployment of five interconnected
and interdependent principles for healthy urban housing: access to green space, access
to healthy food; privacy; security; and enhanced self-efficacy. This paper will explore
several of the projects arising from the proposed principles as a short case study in
urban well-being.
Keywords: housing; equity; healthy living; smart vase; insightful design thinking; biophilia

1. Introduction
The Integral Living Research (ILR) group takes an integral theory, evidence-based design,
and social impact approach. Working to synergize an innovative process through design
research for equitable living over time and with community partners. ILR identifies and
develops solutions for families experiencing substandard housing conditions and housing
insecurity. The anticipated growth of urban populations and the continued stress on urban
families has created a priority for the work done to augment human health through urban
spaces (The United Nations, 2017). ILR studies housing, and housing insecurity in the United
States, through a novel, inter-professional, and collaborative design research method that
brings together the disciplines of architecture, interior design, public health, and STEM
(Science, Technology, Engineering, and Math) fields. Integral theory informs this approach,
This work is licensed under a
Creative Commons Attribution-NonCommercial 4.0 International License.
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one in which sociocultural, individual, and systemic perspectives are applied and examined
in the search for an understanding of a problem (Wilber, 1998, pp. 101–103). ILR, as a group,
focuses on the U.S. housing crisis as an area of specific expertise, due to the difficulties of
the U.S. system. These problematic issues include the market-driven nature of U.S. social
services. Housing policy in the United States (U.S.) is fundamentally different from other
countries because of the way individual states drive policy for their residents. The ILR
group seeks to transform housing stress for urban, underserved families, as currently, these
environments fail to promote optimal health and equity. Substandard housing and housing
insecurity cause significant pressure in the U.S. urban environment, and this stress has had
an enormous effect on the lives and health of those that experience it (Thoits, 2010).
Integral theory is the examination and integration of multiple perspectives into our
worldview, and the concurrent ontological and epistemological practices (Wilber, 1998, pp.
101–103). Integral sustainable design leverages the practices of ecological design to apply
the integral lenses of culture, system, and individual to the problem of sustainability (DeKay,
2011, pp. 3–4; Fleming & Roberts, 2019, p. 102). Integral theory provides an opportunity for
a novel appreciative process with the community, discussed in a further section as driving
this inter-professional work. ILR leverages both synergistic inter-professional practices and
community-oriented engagement to propose solutions in the U.S. housing crisis for those in
need.
Underlying causes of stress in the U.S. urban environment include social inequalities and
discrimination. To truly have an impact on the stress levels of those who are marginalized in
this way, we must act at the level of the home environment -- seeking to structurally change
these conditions within the immediate environment (Thoits, 2010). The urban American midcentury housing renewal that occurred in many major American cities, and suburbs, created
a housing shortage and a lack of suitable living spaces that were safe and equitable (Jacobs,
1993, p. 3). The current crises can be seen as the legacy of those policies, and the underlying
inequities they have created (Lipsitz, 2011). ILR is primarily focused on the ill effects in urban
neighborhoods for families; however, the interconnectedness of these mid-century changes
cannot be underestimated. When people live without a stable address, it is challenging to
maintain employment. Health is then compromised through a cascade of issues, including
the loss of job-linked health insurance (Marcus, 1995). The ILR process and the solutions
proposed by this inter-professional group are a synergistic, design-oriented contribution
within a much larger landscape of conventional health policy, service providers, and third
sector non-profits. The existing ecosystem of organizations in the U.S. is creating solutions for
housing insecure families. The work discussed here is aimed at assisting policy directions and
supporting capacity creation within the non-profit sector for portable solutions to housing
issues. This paper examines the five proposed principles, the broad community process
developed by this group, and two case study projects currently under development using the
principles and community process.
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2. Integral Living Research: Five principles for stress reduction in
urban living spaces

Figure 1

The five design principles for urban family well-being

As previously stated, ILR works to create space and policy-oriented solutions that expand
and enhance the following: privacy, security, self-efficacy, and stress reduction in the existing
housing pipeline in mid-size U.S. cities. Figure 1 (above) refers to the five areas, and their
overlap in the goal of stress reduction for urban families. Unlike the conventional re-design
of substandard spaces, this work seeks to see housing and home as a health-oriented service
that extends into the various urban environments that influence residents. Thus, the ILR
group works on small scale solutions situated within single-family housing, transitional, and
emergency housing, as well as eviction and those on the street in America.
The research is framed in terms of a socio-ecological model of health, emphasizing multiple
levels of impact, derived from integral theory, and layered with stakeholder perspectives to
define problems and identify opportunities for improvement. Here, the health of individuals
is shaped by factors at community, organizational, intrapersonal (e.g., family, friends) and
interpersonal (e.g., income, access to health care) levels (Krieger, 2012). The work seeks
to give individuals solutions, such as a portable privacy screen in their shelter space, that
can help them as they cycle through the current housing system in major cities while also
addressing the other levels of influence on health mentioned above. For this research,
underserved populations are those residing in Medically Underserved Areas (MUA) with “too
few primary care providers, high infant mortality, high poverty or a high elderly population
(Bureau of Health Workforce, 2018)”.
One aim of the work is to create assets that families can utilize, no matter their current
housing situation. The solutions proposed here, in case study 1 and 2 below, address specific
conditions in both single-family residences and group housing because these are the best
ways to meet the needs that underserved populations in U.S. cities encounter. Unlike the
conventional re-design of housing, these portable proposed solutions can be deployed
quickly to help those with the most need. To understand the stress-oriented perspective of
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the principles and their associated projects and proposed interventions, we must also briefly
examine well-being in the urban environment. Well-being is a more encompassing measure
of human health and has evolved in the U.S. and around the globe to directly relate to green
space, food, stress, and natural exposure. It is the link between environment, psychological
well-being, and health; and refers to the combination of mind and body. Well-being in this
context is driven by environments that satisfy our needs, creativity, and senses (Kopec, 2017,
p. 28). A significant constituent of the mind-body connection is the connection between
spaces that set the mind at ease with an improved state of well-being (Sternberg, 2009,
Kindle Loc. 112-114). Our environments have the power to support our sense of self-efficacy
when they function correctly, this contributes to well-being via mental health and gives us
the ability to build healthy lives (Kopec, 2017, p. 28). Well-being relies on minimizing illness
through a high level of combined social, environmental, emotional, physical, mental, and
spiritual health. (Coles & Millman, 2013, p. 30). Sara Warber, Katherine Irvine, Patrick DevineWright, and Kevin Gaston propose an “Interconnected Model of Well-Being” that links
the physical environment, the mental state, and the community to an individual’s overall
well-being. “Through five dimensions of existence: spiritual, mental, emotional, social, and
physical, well-being can be operationalized” (2013). This model of well-being directly links
mental health to the environment and creates a conversation that is in direct alignment with
Integral Theory’s holistic approach and the five ILR interrelated principles described in depth
in the next section of this article.

3. The five Integral Living Research principles defined
In developing the five proposed principles, the ILR group, a group of core faculty with
research students from diverse disciplines including Design, Public Health, and STEM,
reviewed historical and current methods of assessing and understanding buildings with
the broadest conception of health and well-being. Environmental psychology, or the study
of behavior driven by space, also plays a substantial role in understanding how needs can
be met through our environment and has influenced the development of these principles
(Kopec, 2012). The influence of spatial comfort and configuration, and the stress engendered
by a mismatch between users and the environment, is a vibrant area of study (Kopec, 2012).
It is well documented that users who suffer from such stress experience health issues (Thoits,
2010). These principles have arisen through intensive work within this environment over 20
years by the faculty involved. The five principles also align with current thought in housingrelated to health and stress. ILR has synthesized public health literature, design literature,
and processes, to validate these areas as requiring the most attention for those seeking
housing solutions. Here, we will discuss each principle briefly, its’ capacity to support health,
and how ILR’s conception of urban housing is touched by it.

3.1 Privacy
The principle of privacy in living spaces is related to several theories of control in
environmental psychology including Averill’s three areas of control in our spaces: behavioral
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control, cognitive control, and decisional control (Kopec, 2012, p. 22). The ability to maintain
privacy, including the ability of spaces to accommodate functioning in an overcrowded or
unstable situation such as a shelter environment, is an example of a case where a lack of
control adds to the perceived helplessness of residents (Kopec, 2012, p. 22). These situations
create the following questions in residents’ minds: “How do I care for myself and my family;
how do I maintain healthy habits?” The better bunk case study project shown in this paper
seeks to create privacy for families in emergency housing and directly addresses this issue by
giving families a portable shelter storage system that gives them private space in crowded
group living situations.

3.2 Security
The security offered by a stable place to live also relates to control, and its effects are well
documented on populations experiencing instability. Instability in the living location creates
a threat to resident health. Thus, health stability is compromised through the domino effect
of losing one’s housing (Marcus, 1995). This group has explored how tools that help residents
stay in their homes can help to improve the stress of housing insecurity at the source and
help build self-efficacy into daily routines. This principle and its associated literature continue
to be the basis of the problem definition and project development phase in ILR’s communityfacing studies discussed later in this paper.

3.3 Green exposure
Biophilia is the need for humans to have exposure to nature. In the urban environment,
this exposure is linked to better stress levels and health (Wilson, 1984, p. 1). Within
Environmental Psychology, the Attention Restoration Theory is essential. It holds that
nature is significant in our ability to recover (Kaplan, 1995). The goal of this principle is
to maximize exposure to nature and living plants in the daily lives of underserved urban
families to reap the proven benefits of such exposure. Between the work of Ulrich and
current epidemiological thought, there is no doubt in the literature that nature exposure
is crucial to well-being (Warber et al., 2013). Emerging tools for designers to quantify and
qualify biophilia, including patterns for environmental biophilic design, are starting to emerge
(Terrapin Bright Green, 2014). The Garden-Fresh Home (GFH) project discussed below draws
on biophilia and biophilic theory in its aesthetic development.

3.4 Healthy food access and healthy eating awareness
In America, about 23.5 million people live in food deserts, defined as areas with no food
store with more than five employees in a five-mile radius, with nearly half of them also
belonging to low-income groups (Southern Poverty Law Center, 2017). Studies have
determined that increasing the number of grocery stores in the neighborhoods of underserved populations is not sufficient since many members of this population cannot afford the
high cost of produce (Kern et al., 2017). The Garden-Fresh Home project described further in
the latter part of this article is aimed at helping residents produce fresh food options within
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their homes. Initial testing through community engagement has validated the demand for
this unit.

3.5 Self-efficacy
As stated earlier, self-efficacy is negatively affected by the stress and fear of housing
insecurity. Self-efficacy is defined as one’s ability to be effective and complete tasks, such as
self-care. This necessary ability can also be affected by our perception of our abilities in the
face of stress (Bandura, 1997; Colman, 2015). Repeated financial stress adds to this equation,
and the “Bee Sting Theory” proposes a cascade model for lack of self-care in underserved
populations. Research has shown that low-income individuals are unable to prioritize selfcare and house repair due to the cascade of other expenses that put them underwater
relative to their incomes (D. Bennett, 2008). This inability to care for the self, or the home
environment, leaves underserved groups vulnerable to gentrification and other urban ills
(VerBruggen, 2007). One opportunity to help, discovered through community and expert
deep-dive research, is a service that will assist residents with housing repair stress through
access to resources, and creative community processes. Attachment to place is part of our
identity and maintaining our ability to live and stay in that place supports strong identity and,
thus, healthy people (Coles & Millman, 2013, p. 21).

4. The context for the five principles in current housing
4.1 Understanding housing, health, and stress
Thus far, we have examined health, housing, and well-being through the lens of the ILR Five
Principles. In synthesizing the measures and resources that exist in the literature towards
understanding how housing drives health, and housing stress contributes to ill health, one
measure in particular that the group relies on and is discussed in case study 2 is The Well
Building Standard. Developed as a companion to the LEED (Leadership in Environment and
Energy Design) Standard, The WELL Building Standard measures occupant health in public
buildings. The metric is a series of standards that look at how food, chemical exposure,
context, and other elements benefit or compromise occupant health (International Well
Building Institute, 2020).
Housing issues have been a public health focus dating to the efforts in the 18th and early
19th centuries to eliminate substandard urban dwellings, or slums (Office of the Surgeon
General (US), 2009). In the mid-20th century, the American Public Health Association
published a report called the “Basic Principles of Healthful Housing,” including a quantitative
evaluation tool to assess elements of housing linked to poor health. The tool has since
been updated periodically, most recently in 1986 (Committee on the Hygiene of Housing,
1938; American Public Health Association, 1986). As researchers and designers, we know
that a safe and stable living space can positively affect our health and well-being. Stable
living spaces also give residents a kind of access and independence that is detrimental to

1302

Integral Living Research: Synergies in Research, Advocacy, and Healthy Living

maintaining well-being for all (Centers for Disease Control and Prevention, 2006). Recently,
the Center for Disease Control (CDC) developed updated guidelines regarding psychological
needs healthy housing must meet that clearly call for privacy, security, family, and community
as components of health (Centers for Disease Control and Prevention, 2006).
The current housing policy system in the U.S. is a patchwork effort of city and municipalities
that is constantly over-burdened. One aim here is dignity for families within the system both
through influencing policy and creating solutions that non-profits can deploy with ease.
Given these issues of housing and the need to guide design for those operating in the urban
housing space, whether as care providers, designers, residents, or researchers, the ILR group
has developed the five principles shown in more detail related to residential spaces in figure
2 (below).

Figure 2

The five proposed principles of healthy homes related to housing experience and
situations

5. Integral Living Research projects: Case studies in five principles
5.1 Project approaches, processes, and positioning
The work of the ILR group draws on a pragmatic approach and worldview, and it includes an
appreciative approach to the community. Here, change is advanced through the choice of
questions and study, the anticipation of positive futures, and a correspondingly optimistic
method to knowledge and solution production through an honoring of lived experience
(Cooperrider, 2020). Table 1 (below) defines five areas of research and knowledge production
in which appreciative inquiry plays a part.
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Table 1

The five principles of Appreciative Inquiry adapted and paraphrased from David
Cooperrider, “The A.I. Commons” 2002

Constructionist Principle
Simultaneity Principle
Poetic Principle
Anticipatory Principle
Positive Principle

The subjective state of truth. Truth is a shared construct.
Change created by question making or the act of asking a question.
Researchers choose the area of study as a way of telling the story that
needs to be told.
Groups practice positive visioning of the future as a path forward for
the community.
Groups practice positive assessment and understanding to create
change in communities of need.

The Appreciative Inquiry (A.I.) framework is grafted onto the inter-professional research and
design process that this group follows. A.I. is an inspired orientation for the techniques used
to integrate perspectives and drive the projects.
The design research processes that the ILR group deploys include iterative deep-dive
research and interactions that take the form of card sorts; behavior setting studies; prototype
testing; and expert and user interviewing (IDEO, 2011; Luma Institute, 2012; Sanders &
Stappers, 2013; Stickdorn, 2019). The analysis and synthesis of these findings are also
iterative and drive solution development. The ILR group uses “Insightful Design Thinking”
to integrate the health and science framework into the community-driven design research
processes. “Insightful Design Thinking” is informed by Appreciative Inquiry, Science lab-based
research, and Public Health Research. It requires relying on inter-professional languages
and these shared areas of expertise. It includes sustained iterative work between interprofessional experts using design research techniques as shared processes. A road map for
the teams discussed below utilizes design research techniques and inculcates designers
and non-designers alike into problem definition, community engagement, and proposal of
solutions.
The typical project roadmap starts in problem development with groups of students
and experts, convened through the inter-professional coursework, events, and research
assistantships. Graduate and Undergraduate students at many levels from Public Health,
Science, Design, Built Environment Design, and Engineering, all participate in the work of the
ILR group at this early phase. The mixed teams work to draw experts, community members,
and care providers into their work through interviews and other engagement. In this way,
they work to create a validated problem definition followed by analysis, design, and iteration
around solutions and ideas. As the projects have developed through these evidence-based
practices, individual students take on greater responsibility and work exclusively with lead
faculty (the authors of this paper) to continue research and development.
The overall group road map, shown in figure 3 (below), includes an initial phase 1 in which
problems and partners are considered and studied—this is done through a case study
process and an innovation scan with analyses including concept mapping and stakeholder
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mapping to drive the insights. In phase 2, the inter-professional group engages in further
problem definition and planning-to-plan with community members and care providers.
Community needs and strategic plans to meet these needs are considered and analyzed.
This is done using “Insightful Design Thinking” techniques, including expert interviews, user
engagements, affinity, and concept mapping. Next, phase 3 includes iterative exploration of
research questions and possible theories and intensive human-centered design research with
co-design activities. Recommendations, ongoing designs, and research studies arising from
the first and second phases are then followed by the 3rd phase of informed implementation
and co-design with the community. The two case studies shown here are currently under
development with lead students and faculty and are entering phase 4 on the roadmap.
In the roadmap in figure 3 (below), phase 4 includes validation through empirical user
studies of our proposed solutions, and recommendations. As the projects near placement
and the possibility of going to market, we will enter phase 5, which will include informed
implementation through user research and continuing co-design.

Figure 3

Integral Living Research road map: Phases 1-5 of ILR community and design research
including “Insightful Design Thinking” and design research techniques deployed in interprofessional teams.

5.2 Case Studies in the five principles: Health Design Research Innovation
Program and Garden-Fresh Home
Two current main project areas of the ILR case studies presented here are the Health
Design Research Innovation Program and Garden-Fresh Home. The work shown integrates
evidence-based design drawn from primary and secondary empirical research work and
fundamental research processes in science into the group process.
These tools and techniques are deployed as a part of the “Insightful Design Thinking” process
practiced by the group. The projects discussed here, Health Design Innovation Projects
and Garden-Fresh Home, taken together, contribute to a new body of knowledge that is
centered around urban living and issues of equity, social justice, and health. The work to
date examines the urban house and urban life as a customizable experience that is part of
and contributes to our overall health as urban dwellers. Future continued assessment and
empirical observational studies of the groups’ prototypes are planned for the next year.
Case study 1: Health Design Research Innovation Program
The stress of housing insecurity has an enormous effect on the lives and health of those who
suffer from it. To truly have an impact on the stress levels of urban individuals, we must seek
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to change these conditions structurally (Thoits, 2010). Approximately 550,000 people are
homeless, in a single evening (Gainer, 2013). Low-income households have been hit hardest
by current economic trends, contributing to creating a market where rents rise continually
for those most impoverished families (National Alliance to End homelessness, 2018). A
disproportionate amount of urban families spend a high percentage of their income to stay
in substandard housing (Desmond, 2016, p. 5). One perspective that has emerged is that
those who may lose housing suffer stress that is akin to physical trauma. These families are
easily re-traumatized, and any approach must consider this as part of stress reduction in the
environment (Baylor, 2014).
The first case study: The Health Design Research Innovation (HDR) project is a funded yearround project, including an inter-professional course, to develop solutions to improve wellbeing and address issues related to housing insecurity. These solutions are driven by dignity,
health, and design through the lens of human-centered design research. Lead faculty include
an epidemiologist and an architect/designer, and this work builds on shared disciplinary
strengths and shared terminology to iterate proposed tools related to privacy, security, and
self-efficacy, as discussed below.
Working iteratively with community members, including providers of temporary and longterm housing to homeless or vulnerable people, students, and faculty, initiated several
phases of inter-professional “Insightful Design Thinking” as defined above. Using these
techniques, the Better Bunk Project, A retrofitted bunk design, and portable divider emerged.
Developed through repeated on-site empirical observations conducted by students, this
project aims to create opportunities and cues within the shelter environment for families
to safely and effectively store their belongings and have privacy in the often crowded and
unsecured shelter housing. Based on research and analysis of several options on-site with
community members, these storage units have evolved into portable bags that can be
taken along with each family as their situations change. In the U.S., shelters are driven by an
approach that minimizes the resources available for shelter interventions. Named Housing
First, this policy has created an environment in which the emergency spaces do not meet the
needs of residents, according to many sources (Desmond & Kimbro, 2015). Through expert
interviews, on-site observation, community engagement, and prototype testing, the idea
that bunks could be retrofitted emerged as the best option to meet residents’ needs. The
project has developed to create a more humane and hospitable environment while at the
same time helping residents keep their belongings in an organized fashion. Currently, the
research group is designing and validating specific portable prototypes, with community and
user input.

1306

Integral Living Research: Synergies in Research, Advocacy, and Healthy Living

Figure 4

The Better Bunk storage retrofit for shelter environments by Drexel Design Research
student, Nicholas St Angelo

The Better Bunk, shown here in figure 4 (above) in an earlier prototype, is a modular solution
for privacy and security in shelter housing where multiple families are living in one space.
Validation of these proposed tools is still underway, and initial findings are positive as the
devices meet the streamlined needs of the care providers and the lack of control experienced
by the families. Aimed at improving and protecting privacy and security and improving selfefficacy (ILR Principles 1, 2, and 5) for people in vulnerable housing situations, we believe
that this project has the potential to enhance well-being significantly.
Case study 2: Garden Fresh Home
It is estimated that by the year 2030, over 50% of the U.S. population will suffer from
obesity (DoSomething.org, 2017). Also, obesity is frequently a risk factor for other diseases
like cardiovascular disease and type II diabetes (Office of the Surgeon General (US), 2010).
Substandard housing conditions and health are linked; for example, obesity is caused by a
lack of access to a healthy diet, which is related to the environment in which people live.
Studies show that certain racial and socio-economic groups are more affected by obesity
than others; among women, and specifically non-Hispanic white women, obesity prevalence
increases as income decreases (Ogden et al., 2015). These problems are worse in specific
communities because access to affordable and nutritious food is difficult (Kern et al., 2017).
Once again, those in low-income communities of color and rural areas with limited access to
grocery stores are most affected. For this reason, these areas are often called “food deserts,”
and in America, 23.5 million people live in food deserts. Nearly half of these people also
belong to low-income groups (Southern Poverty Law Centre, 2017). These data indicate that
low-income populations lack easy and convenient access to nutritious foods, particularly
vegetables and fruit, and may face barriers to eating a healthy diet.
The second case study: Garden Fresh Home (GFH) is a biophilic and food production project
comprised of a proprietary indoor hydroponic plant growth system to grow vegetables and
fruits inside the home (Figure 6). Plant hydroponic growth in an indoor space allows the
inhabitants of that space to grow food without the need for garden space or soil attached
to, or nearby, the home. This strategy increases the availability and easier access to fresh
green vegetables for families, which will profoundly and positively impact their diet and
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their health. The proposed hydroponic system harnesses the ability of proprietary growth
medium to produce fertilizer for plant growth on a scale suitable for the indoor living space.
Edible plants are thus grown organically in this system. Herbs, which are generally used to
add flavor to food and serve as digestive aids, have been successfully tested in this system.
Additionally, by increasing access to fruits and vegetables, Garden Fresh Home also increases
the green space within the interior of the home, contributing to stress reduction of the
inhabitants.
Driven by a Microbiologist and a Designer/Architect, along with graduate research assistants,
and STAR scholars from many disciplines; the group has iteratively researched these issues
and the opportunity to increase dietary intake of fruits and vegetables through a biologically
driven home growing unit. In the United States, only 1 in 9 adults gets the recommended
amount of fruits and vegetables (Lee-Kwan, 2017). The Garden-Fresh Home hydroponic
design creates a healthy kitchen counter growing unit in indoor spaces with no architectural
alteration to space and utilizing minimal space. The patent-pending unit will provide easier
access to produce for families, creating a green habit in the home. This product assimilates
design driven by research into urban living spaces that lack such access, including the urban
row home, temporary shelters, and community-based spaces.
Urban green space promotes health and well-being for individuals and families (Bertram
& Rehdanz, 2015; Feng & Astell-Burt, 2017; Ma, et al., 2018). The main component of the
growing unit, as stated above, is a simple organically driven plant hydroponic system, which
is low maintenance, requires no soil and little space, and enables plants to grow well in
an indoor urban setting. Called a “smart-vase,” the device will serve as another tool in the
current toolbox of strategies used to combat obesity and stress in the urban home. Fertilizer
for the growing plants is supplied not from an inorganic mineral solution but instead from
nitrogen-fixing bio-mix. This microscopic bio-mix is photosynthetic and absorbs nitrogen gas
from the air and converts it, using a well-described and documented metabolic process, into
nitrate (Golterman, 1975). The excess nitrate produced can be found in the liquid medium of
the hydroponic system and is available for use by the growing plants.
Several studies to determine the efficacy of the bio-mix and to iterate forms that encourage
both plant and bio-mix life have been undertaken. In an early study, the group was able to
lab validate the bio-mix in tap water in the hydroponics system, rather than in the unique
nutrient medium customarily used to culture them in the laboratory. These technical
advances in the lab improve the system to function as a user-friendly set up for families.
Further empirical study has included the process of designing and developing the “smart
vase” hydroponic system. Similar to the Better Bunk project, the initial phase of research has
incorporated feedback from the community and tested the aesthetics of the container for
the hydroponic system. Consequently, as the group designs and tests the prototypes in the
laboratory, the analysis for successful algal growth, container aesthetic, and the ergonomic
ease of using the system are converging into a series of bench science studies that are
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currently underway. Ultimately the system will be validated through in-home placement and
measurement of plant yield.
The current prototypes have been part of community conversations with resident families
and an initial market research validation process. Community feedback and potential
customers have validated the need for such a device and have lauded the utilization of a
100% organic method for growing plants in the home. Additionally, the ILR group believes
that the invention can be part of teaching children healthy behaviors in the family home.
With the smart-vase, families can develop a family hobby: growing plants in an indoor
hydroponic system. Growing plants in the home also creates the type of indoor green space
that helps to mitigate stress, enhancing the health-promoting aspects of this device.
The Well Building Institute has correlated fresh food availability, access, visibility of fresh
options, and education around healthy food with points in its health rating system for
buildings. While not available for single-family dwellings, WELL currently measures how
buildings can optimize nutritional health success through enhanced green space and
availability of healthy food for each occupant (International Well Building Institute, 2020).
Using the measures of the WELL Nourishment standard, each occupant must have access
to a growing space of one square foot per occupant. Occupants must also have access to
4 fresh options per day, and they require access to healthy eating educational materials
(International Well Building Institute, 2020). The GFH “smart vase” will meet this standard.
When this low-cost vase is deployed in multiples, three units will provide 12-16” square
inches of growing area per unit. The modularized design will allow the user to tend to the
growth of multiple species per household, and the educational materials will give recipes and
activities to undertake with the harvested edibles. The group has been validating their WELL
driven approach and continues to deploy prototypes in both the lab and the community.
GFH, as part of a constellation of urban food strategies, and education, has the potential to
induce dietary changes in populations that do not have easy access to healthy food and to
assist with the stress associated with health habits in this environment. The unit builds on ILR
principal three: exposure to green space, and ILR principal four: access to healthy food as the
primary drivers.

Figure 5

Garden Fresh Home smaller tabletop units in development rendered by authors and
student Thelmalis Abreu (Garden Fresh Home Unit: Patent Pending)
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6. Conclusion
The Integral Living Research (ILR) group believes that the most sustainable house is one that
a person or family can stay in, and hand down to future generations. The five interconnected
principles related to relieving housing-related stress and building healthy habits in our living
spaces are a vehicle for the continued progress in urban advances in designing healthy living
spaces. We are continuing the empirical studies of these proposed solutions to understand
their authentic influence in the home and shelter environments. Detailed reporting of lab
results will occur in future papers post the award of patents. Validation of this approach is
currently occurring through correlation with existing measures such as the WELL Building
Standard and the ongoing empirical work undertaken by this group to test their solution in
situ. Figure 6 (below) shows group approaches to topics such as stress, obesity, and aesthetic
issues through this series of projects.

Figure 6

The Single-Family Underserved Urban Home and the Fronts of Stress: Synthesis of the
Integral Living Research Topic Areas

ILR integrates and leverages design solutions, stakeholders, context, and feedback to
determine placement, suitability, and scope. This work occurs across disciplinary boundaries
and in several different modes, including pedagogy, studio-based exploration, field study with
partners, and bench science. It emerges from a group method of “Insightful Design Thinking”
that draws on the home processes and domains in each of the disciplines of architecture,
design, epidemiology, and bench science, to create new shared knowledge.
The Integral Living Research group works through the five principles described in this
paper, and the research associated with them, to build equity for those who suffer from
the ill-health effects of substandard or inaccessible housing. The objective of this work is
to influence, through community partners and advocacy, how the housing pipeline in the
U.S. is “designed’ by policymakers and community care providers moving forward. The
definition of this area and the five principles arise from the gaps in the current network of
interlaced non-profit and government entities, as observed and studied by this group. The
dissemination, deployment, and discussion of the proposed solutions and the process are
part of creating change in the American patchwork housing system as it currently exists. The
ILR group will continue to use these five principles as an evolving lens for the design-oriented
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solutions they generate. The Integral Living Research group believes that the focus on the
five principles proposed here, coupled with engagement across disciplinary boundaries,
existing measures and qualitative empirical validation, creates a synergistic path forward to a
new kind of advocacy and improvement in the American urban housing sphere that will build
healthy urban living from the inside out.
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